INTRODUCTION
The application of high pressure considerably extends the potential for synthesis of different carbon compounds /!/. The transformation of fullerene, accompanied by a large volume decrease, is enhanced under high pressure conditions. Under non-hydrostatic pressure at room temperature, Cöo forms the metastable phase 111 with a high content of sp 3 -hybridized carbon atoms similar to diamond. It is known that a fiillerene, Ceo, under high pressure (30 -40 GPa) is transformed into a diamond-like modification of carbon at room temperature 131.
The aim of this work is the determination of P-T conditions of Ceo stability and transformations of the mixture C60-C250 at high pressure and temperature in agreement with our supposition that transformation occurs more easily at elevated temperatures or for higher fullerenes.
EXPERIMENTAL PROCEDURE
The fullerenes were synthesized under low helium pressure in a carbon arc as described in /4/. Cöo was extracted with chloroform from graphite soot and was isolated by chromatography. The purity of Cöo, as determined by mass spectrometiy, exceeded 99.5%. The mixture of Cöo-Ciso was extracted by toluene from soot that had been subjected to extraction by chloroform. It consists of three phases: face centered cubic solid solution on base of Cöo, hexagonal close packed structure on base of C70 and other hep-phase. The mixture of C60-C250 was extracted with xylene under high pressure and temperature (350°C) from soot that had been subjected to extraction with toluene. This was the amorphous phase.
The transformations in the fullerene system were studied on a toroid-type apparatus under quasihydrostatic conditions. The temperature was measured with an intimately placed lead-in thermocouple in a highpressure cell. The pressure was measured by the DTA method at the melting temperature of Sn, Pb, Al. The transformation of pure fullerene, Ceo, was studied using DTA for pressures of 2 or 3 GPa and temperatures from 250 to 900°C. The rate of temperature increase was 10°C/min. The precision of temperature determination was 5°C and the sensitivity 10-2 -10" 3o C in the highpressure cell.
In other experiments, tablets of fullerene mixtures of C60-C150 or C60-C250 were placed in a steel ampoule and pressed under 5 (or 8) GPa at a temperature of 800-1650°C. The synthesis pressure was essentially unchanged. After the synthesis was finished, the sample was cooled and only then the pressure was lowered.
The samples after high pressure heating were studied by X-ray analysis using a D/Max-RC (Rigaku) diffractometer, a laser mass spectrometer LAMMA-1000, CAMEBAX and their microhardness was determined. X-ray analysis was carried out using CuK« radiation. The temperature dependence of resistivity was measured after heat treatment for fullerene, Qo, samples in the range from 4.2K up to 300K. The samples were prepared as cylindrical tablets 3 mm in diameter and 2 mm thick. The Ag paste contacts created on the surface of the tablets appear to be ohmic through the whole temperature interval.
RESULTS AND DISCUSSION
The DTA curve of Cöo under 3 GPa pressure indicates (Fig. 1) that the slow irreversible endothermic process during cooling occurs at 200-700°C and exothermal transformation begins at Τ έ 700°C. It was determined by X-ray analysis that, at first, temperature 
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The cell parameter of Cöo, calculated from peaks (111) and (220), after heating to the indicated temperature under 3 GPa pressure.
treatment results in diminution of the cell parameter (Fig. 2) . It probably corresponds to diminution of the distance between the molecules of Cöo· Then broadening of the diffraction peaks occurs (Fig. 3) . It can be explained by disordering of the initial crystal structure. Further increase of the temperature leads to a gradual carbonization. However, the phase formed during this process differs in its properties from the known modifications of carbon. It is interesting that this phase does not contain ftdlerite in the condensed state (by X-ray analysis), but the mass spectrum of the vapor, made by laser ablation of a sintered sample, corresponds to fullerene Ceo· this phenomenon can be explained by polymerization of Cöo molecules under high pressure and temperature and subsequent disruption of intermolecular bonds by the laser beam.
The infrared study of a pressure-induced reaction for solid Cöo made by Yamawaky 151 confirms polymerization of fullerite under pressure and depolymerization during the thermal annealing at 473K and ambient pressure.
The microhardness of the carbon-like phase, pre- (111) and (220) after heating of Cöo to the indicated temperature under 3 GPa. which describes the behavior of disordered systems.
Increase of the synthesis temperature up to Tp = 900°C results in rapid diminishing of the R value. The character of the R(T) dependence turns metallic (Fig.  5) . Thus it may be pointed out that a Tp increase induces a metal-insulator transition in heated fiillerene, C60. At Tp = 700°C, the Fermi level seems to lie within the localized states. But the reasons for decreased localization with rising Tp have not yet been clarified.
The isostatic compaction of the fiillerene mixtures C60-C150 or C60-C250 at a pressure of 5 GPa and temperatures from BOO to 1400°C does not lead to the formation of diamond, although it is the stable phase (at room temperature already below 2 GPa 111). Fullerite, Ceo and the mixture C60-C150, extracted with toluene, are not transformed to diamond at 8 GPa (as it was determined for Ceo by Bocquillion /8/). Bulk diamond crystals can be made to grow from the mixture of C60-C250, extracted at high pressure with xylene, only when the pressure is raised to 8 GPa (Fig. 6) . The diamond synthesis begins at 1000°C and the increase of The temperature dependence of resistivity, R, for Ceo samples heated to 900°C under a pressure of 3 GPa.
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The variation of the X-ray diffraction profiles with increasing pressure. As the pressure is increased from 5 to 8 GPa, the new diffraction lines indexed as diamond peaks (220) are observed: 1 -5 GPa, 1630°C, fullerite mixture C60-C250 2 -8 GPa, 1650°C, fullerite mixture C60-C250 3 -synthetic diamond produced industrially.
temperature leads to an increasing amount of the diamond phase (Fig. 7) . Cöo does not form the diamond phase at 8 GPa in the entire range of studies temperatures (500-1500°C), although at a higher pressure (37 GPa) it is transformed at room temperature to a phase with the microhardness of diamond 111. Such a difference between the mixtures Ceo-Ci5o and C60-C250 is probably connected with an increased quantity of high fullerenes in the latter mixture or another structure of fullerene-containing units that promote phase transformation of fullerenes into diamond. It is interesting to mention that the introduction of catalysts such as Ni-Mn normally used in such processes 191 does not accelerate the fiillerene mixture transition into the diamond phase at the low temperatures used (Fig. 8) . Such a result was also obtained for Ceo in 18/. 
